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( 762 ) 
J Letter mitten b]f D. Lucas Hodgfon , Fhyfieian at Newcartle, 
coHtatnmgj'ome Obfervations made by him of a S'ubierratieal Fire 
mA Coal- mine near that City. 
S i K, Nervcajllt May the r 5. 1676. 

IHad long fince returned my htimbk thanks to the Royal Society 
for their candid acceptance of my paper ; and parccularly to 
you for your moft obliging Letter, had I not thought a farther 
accoonrof what J have obfervod in the fire, would he more ac- 
ceptable to that llluftrious Body ; particularly to ihe Hoiwurabie 
Mr. Boyle, forwhofe ingenious ^<tries 1 give himmort hearty 
thanksjaccountinginy felf happy, that by rhisoccafion any thing 
of mine fhould come under the confideration of To worthy a per- 
fon. To the end therefore that I uiight return more thaiv words,(as 
my occafions would permit) I have feveral times vifited the fire, 
diligently obferving what might occur at the various places of us 
eruption, whereby I am in fome meafure enabled to give a parti- 
cular Anfvver to his defire in that matter, 

Qu.r. Whether the vents of the Subterrmed fire are not fubjeSt 
tofaroxyfms or ^r eat fits of eruption at times ? 

2. Whether thefe notable erupions do happen regularly at any fet 
times, orfcrtttitouflyj ; tndif at fet times ^ vehether thefe times be the 
beginnings, middle^or endings, of any of ths four feafons of the year f 

3. Whether from the eruption, the filence or fuppreffton , or the 
fmoaking of the Subterranealfires , any certain or probable progno- 
fiicl^can be made of changes of weather, or of Meteors j and tf they, 
can 5 how long they are veont to precede the things thej prejage f 

Anfrv. This Fire keeping no analogy with other Vulcanio's in 

any of the particulars mentioned in thefe three queries, 1 thought 

fit to anrweriheui altogether to avoid prolixity, feeing all I can 

obftrve is, that it increafeth or decreafeth according to the fubjed 

it feedcth on ; which is for the mofr part a Day 

*nh/cl'i''^mxt "''^*' ^^ ^^'^y ^^'' "»^® ^^^^ y^" ^'^'^y ''S^'f a candle 
lxf''ftdt»tht''Mr. ^'^ if '" ^"""e places, in other places it is fome fa- 
thomsdtep, acfordingas the Day-coal heightens 
or deepens; in other things it is no ways infi-ruftive. 

4. li'h/:ther the Marcafites that are found in or about the Euynin" 
Coalpits be of fuch'a nature, as being laid on heaps [mall or great, and 
drench't rvtth rain^or other water ^ they vcill oj themfilvci' achxlly 
take fire ^ 

An[. I remember that Dr. Vcwer , in !iis book of Microfiopscal 

^Obfer- 
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Olffrrvitions pag,62, takes notice of fuch an accident j but I db 
not underfiand chat any wit h us have ob-fer vcd the like. 

5. Whether in thofe Coalmiftes they Jind any a^ual Sulphur in its 
trofir form^ that may frfcly he concluded not to have beert f reduced by 
the aHion of the fire ufon the Marcafites ^ 

Anf. I never faw any, nor any man tlfe that I can hear of, 

6. Whether the Silirmomzc be found any where thereabouts,fave 
in thoff places rvhere an <Uiual fire hath come , and alfo which have 
been accffpble to the Air f 

Anf. No Sal ar moniac, nor iay thing like it to be found , except 
at the five. 

7 Whether at the mouth of thefe Ignedults, rvhere fiovptrs of Sul- 
phur and Sal armontac arefouad^ there do ijfue forth any fleams or ex- 
halations that mAj be rather lookt t4pon as the produCiions «f actually 
kindled Sulphur^ than of Snlphur barely jublimed ? Which may be 
tried by holding over the vent Red rofe leaves, or any of thoje other 
bodies that are wont to be blanch" t, or made pale by the fume of burn- 
ing Sulphur ? 

j4nf. There being fuch a mixtureof the (leatns of Sal armofliac 
and Sulphur rifing together in moft places, it is hard to diftinguifh 
thetnj for though the flowers of Brimftonefeem to rife firfb, yet 
there is commonly a crufl: of Sal arnioniac under them ; as for the 
Experiment,! fliall try it as foon as any Rofes are blown. 

8 Whether the milky fkbflance that if mentioned i» the paper y be 
ever founi amongMeta^in oars, or meerly among fiones i andwhe- 
ther it be found [s furrounded every way with flone, that no channel 
or other vifible parage can be found, at which it may probably be fuf- 
pecfed to have entred into the Cavity wherein it was lodged .<? 

Anf The Milky fubflance is found no where but where the ?a! 
armoniac and Sulphur are totally gone, and the acid part or Alumi- 
ROUS Spirit of that white mafs will alio take wing by the increafe 
of thefire,icavinga t<j^«/M<»yl.dry,ftiptickand as hard as a ftone^ 
yet I account that a pound of this mafs, before the fire prefs too 
miichuponit, will go near to afford by Sokition,&c, half a pound 
of tolerable cryflallin Allum ;buc why this fubftanee ftould rife. 
fo high as the furface of the Earth, though I have fome reafons,yec 
they not being fatisfaftory to my felf, Ifhall not trouble you with 
than. 

9. Whether in the places where the Salarmoniac iifodnd}he neigh- 
bsuring foil be nitronsy or do yield any fl ore of common Suit > 

Anf, 
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j^/tf. The Neighbouring foil diffirs little from other grounds 
with us, having ntithercoumicn i^a'c, i,or Niter in it ; for though 
therebea Sa'.t-we;l with us, jtt it is both on the other fideof 
Ty^f, and a confidcrable dHlance from the 6re. 

lo. Whether near thefUnes that bear SalanuoRJac, thire he any 
Springs thAtparticipiiteef that ingredient or of feme other juyterra- 
■nealjalt ? which vpiH he hfi kmvcn hy a flow evaporation^in cafe one 
have not the conveniencj to do it hy dtjlilUtion, and thereby prefei ve 
both the afcettding liquor and the Remains, and by thtn conjidertng the 
remaining fubjlance^ in order to find whether Salarmoniac be imp r eg- 
nated with Mineral bodies not difeernable in it by the Colour » Jnd 
there are fame other Mineral Salts, that, though white, are very dif- 
fering from all the natural Salts that are commonly known , or that I 
have read of in any Author. 

Anf I have induftrioufly cbferved the Springs that are rear the 
Fire, and find none of them that give the leaft fufpicion of i"/!! 
armoniic. The water that runs from the adjacent Colyeries is vi- 
trioJine, giving as deep a linfture with Galls as Scarborough Spatv. 
In a word, it differs nothing from the waters that oidinarily 
drown our Colyeries , and coft our Coal-owners fo much to be 
quit of them. The other Springs, mort of which aredry this year, 
are of ordinary ufe, containing no Mineral Salts in them : But I 
hope you will ceafe to wonder , that Coal fliould produce a vola- 
tile Salt by the aflion of fire, feeing I have gathered Salarmoniac 
from a burning Brick-kiln, where nothing bur Clay and Coal is 
burnt together, and I hope none will expert the volatile Salt in 
the Sal armoniac from ordinary Cay. The rearon,thac firft prom- 
pted roe to Peek this Sa!t there, was, that the SmelJ of the Kiln did 
fomewhat refemble that of the Sabrerraneal fire. There is alfo a 
fort of Mineral we call a Slate;vih\ch is partly Coal, partly Aluta- 
ftone,partly Marcafite, which being Jaid up in heaps and burnt.arc 
ufed for hardening the Coal-wayf ; upon thefe heaps, whilft burn- 
ing, 1 have ofccngathered both Erimflonezvd Salarmoniac. 

As for the Experiment of pouring cold water upon the pou- 
dred Marcafite,thQ event was, that it produced a Vitrioline water, 
but no heat ; though I will not deny bat the Experiment may fuc 
cecd better, if more accurately handled by that Noble Philofo- 
pher who hath lately been furniflied with a confiderable quantity 
of Manafites from my worthy Friend and Aflbciate Dr. Durante i 
greater quantity of which may be fent if need require; for in 

!ittfe 
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little quantities I fuppofe the Experiincnt will not AicccccJ. 

Astotherefemblance betwixt tins Sai armoniaCfind that which 
comes from Mount e^//?i, where no Coals are fiippofcd to be ; 
whence it feciiis to follow, that our volatile Salt may proceed from 
fomewhatelfe than Coal. To which difficiiity 1 anlVer, that 
when I deduced ours from Coal , I did not exclude other bitu- 
minous fubllances that are analogous to it, ©f which I fuppofe the 
Counrry, where Mount fLMtnit i'-,afFordeth no inconfiderable quan- 
tity; neither will it fuliow,(hat no Coals have been xvrcugbt.thtre- 
fore \\\tr<^ Are none ; |and if trial hath btcn made, and no Coals 
found,yctit willbeadoiibc ftill, whether thofe Trials have been 
fufficienr. However it be, yet I think it were not inipertinenc 
(byciie way)toenquirc, whttherthe fagacioiis VenetUns ^zyx\ot 
be beholden to Mount fy^tna,ox fome otl.er iubterraneal fires,for 
the^^^^^ quan;ity of SaUrmomic they t'el! to our Merchants: for 
this Fire afFordeth no inconfiderablc quantity thereof, efpecially; 
indry weather ; ibmeof which I have fent by my worthy ancJ 
honoured Friend Mr./?/V(&a;^ Gi/phywho was the peri'on that firit 
brought home part of it from the fire , and in whofe company 
it was fitft that I experimented ir tobe SaL armoniae •, for til! then 
none took notice of it. And I the rather put this trouble upoa 
him, that by him you may be informed in circumflances that 
would be tedious to relate. 

The Box I have fent contains a bottle of the Spirit of this SaI 
armjniac diflilled from Quicklime, in which I ufed a confidcrable 
quantity of Spring-water for the diflblution of boththe ingredi- 
ents, before 1 diftilled the Spirit from ihem. 

The great quantity of grey Salt is the SAUrntonUe as it was 
gathered from the fire , fomeof it being fix inches broad , and 
above when it was taken up. 

The white Salts in the white papers are the fame grey,fublimcd 
^<r/? in a Sugar-mold. 

The whiteihowy Salt in the Jar-glafs is the volatile Salt of the 
fame, as it comes from t he fire. The LixhUl fait I ufed, was on<ly 
Potafhes difTolvcd in Spring-water ; to the whole I added fome 
Spirit ef JfV«ir, whereby I commonly obtain a greater quantity c£ 
volatile Sa!t in/i»rw4/«.«,thanotherwife I could expeft. 

Now, though it may feem incredible to fome, that Black coal 
fliould yield fo white a volatile Salt, yet they that know that all 
volatile Salts whatever may be freed from their /if/or and intenfe 

colour, 
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o:our, by trunuiuiting tbtm into a Sal arn:fir/iac by the mediation 
f an acid, :disjpirifpf Salt, (piineflitrii'l,Alum, &c. and then 
jbliming thf.ni nil they be w hitc,\vill ctafe to doubt of this mat' 
rr. The reafon of \\ h.ch change, 1 prtfun^e, is, be caiif', though 
j'-k' volatile ^a!cs cariyovti a waitsiotveof the fttidoylwith 
.c>!vi while inaftatcot vo ati!ity,ytt beirg thus inaniannti fixed, 
ne fetid oyl nuillnccelTaiily by force of firenrtliril, leaving the 
ihftquent compound Sa!r, or Sal avnuMiiac withciir finelUthough 

is ftil! a doubt , whtthtr the vo atile Salt is better or uoi fe for 
11,* labour. 

As to your Poftlcripc concerning pcfrffcfKt Springs, we have 
onencar us, there is indeed a Cave fomemilesoft, at tliefnrthcft 
id of which few have been j fiom the I'ocf of which hang large 
imps of petrified water, like Icles, fonieof them reaching down 
) the ground like pilars, thtfe icles are good Limcftone , as I 
ave tried. 

I fliall conclude when I have acquainted you with a Spirit of 
'ftgar, of which a Diftilier with us hath a quantity ; it feems to be 
ie refultof fome anomalous femientat ion, it is fo flvong that no 
lan isable to fmell at it in an open vefTeLwithout being made al- 
io;! brca chiefs : neither do I think the pcrfoo that made it, can 
lake if again. If it prove worth that confidcratiotj of the Nob!e 
W.Eeyle^ \ intreat abrief account of his thoughts concerning it, 
articularly whether it may be wkd internally or oo,and whether 

be a thing ordinary or extraordinary 5 for in truth I know not 

hat tomakeof it. If it fliould prove Antifccrbutick , I hope 
i^ofe will retraft their opinion, who deduce the Scurvy ftom the 
fe of Sugar. Sir, 7mr,&e. 
Poftrcript,jKxf»4^^</o»/<»/'I)r.HodgfoBV Letter to Pr.Gi'pin. 

THe Spirit of Sug,tr, here mentioned, was drawn from bare 
Sugar-water (which is nothing bur the water wherewith the 
sold?, aprons,&c. are wafl^edj fermented with the fcum. And it 
•as fo exceedingly volati!,that it would not be carried, but loU 
1 its force in the carriage, though it was very well flopped. 

Jrt Acceunt of feme Books : 
Robert! Boyle, Kohilijfimi Artgli^Soc. Regit digniffim Steit, 
OPERA VAR I J', Genevas i» 40. 1677. 

1"^ He Works of this Noble Author having been already given 
anAccomptof in thefe Tr<»»/i//w»/, at the feveral times 
hen they came abroad fingly i the Pub'iflier, upon the looking 
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